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Royle's Pika: Ochotona roylei
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_____________________________________
Summary

Sustainable Forest Management (SFM) Project" is a joint venture of the Government of Pakistan, UNDP, and GEF. SFM aims at promoting sustainable forest management in Pakistan's forests for mitigating climate change and securing ecosystem services. This report is an outcome of the field expedition carried out in September 2017 to explore the small mammal’s diversity in the Kaghan Temperate Coniferous Forest Landscape. 

For the eleven reported small mammals from the study area, the information pertaining to the amphibians and reptilian diversity, ecology and other related aspects are based on the review of pertinent literature, author’s previous work, communication with the local people, their experience in the study area and the author’s field observations and collection during the field studies.  

Since the available time for present studies was extremely limited (small mammals assessment always needs extended time, may be in years, for precise determination of numbers), previous documentation in the form of fragmentary reports from the nearby areas has also been used to prepare a consolidated list of the species likely to occur in the Kaghan Temperate Coniferous Forest Landscape.

_____________________________________
1.
Introduction

1.1 Sustainable Forest Management: Project Brief
	Project Title: 
	Sustainable forest management to secure multiple benefits in Pakistan's high conservation value forestss

	Duration:


	Five years (January 2017 to December 2021)

	Project Areas:
	i). 

Khyber Pakhtunkhwa (Temperate forest)

ii). 

Sind (Riverine forest)

iii. 

Punjab (Scrub forest and Riverine forest)


	Project objective:
	The objective of the proposed project is to promote sustainable forest management in Pakistan's Western Himalayan Temperate coniferous, Sub-tropical broadleaved evergreen thorn (Scrub) and Riverine forests for biodiversity conservation, mitigation of climate change and securing of forest ecosystem services. In particular, it aims at implementation of three inter-related and mutually complementary components that are focussed at addressing the barriers of inadequate planning, regulatory and institutional frameworks to integrated forest resource management, and enhancing the limited experience among key government and civil society stakeholders in developing and implementing SFM practices on the ground.

	Project outcomes:
	Outcome 1: Embedded sustainable forest management into landscape spatial planning;

Component/Outcome 2: Biodiversity conservation strengthened in and around High Value Conservation Forests; and 

Component/Outcome 3: Enhanced carbon sequestration in and around HCVF in target forested landscapes

	Description


	The objective of the proposed project is to promote sustainable forest management in Pakistan's Western Himalayan Temperate Coniferous, Sub-tropical broadleaved evergreen thorn (Scrub) and Riverine forests for biodiversity conservation, mitigation of climate change and securing of forest ecosystem services. In particular, it aims at implementation of three inter-related and mutually complementary components that are focussed at addressing the barriers of inadequate planning, regulatory and institutional frameworks to integrated forest resource management, and the limited experience among key government and civil society stakeholders in developing and implementing SFM practices on the ground.

Component 1 will support the incorporation of sustainable forest management objectives and safeguards in forest management planning, forestland allocation and compliance of monitoring systems at the local level. Component 2 will identify, demarcate and implement on-the-ground approaches to improving management of high conservation value forests within seven landscapes covering an area of 67,861 ha with the aim of meeting the life requisites of the target species, and habitats such as breeding areas, feeding areas, water sources, dispersal and connectivity corridors, etc.  

Component 3 will develop practical approaches to enhancing carbon sequestration through restoring degraded and former forested areas (LULUCF activities) by a combination of restoration and reforestation of 10,005 ha of degraded conifer forests; 3,400 ha of degraded scrub forests, and reforestation of 13,099 ha of Riverine forests with native species.

The project is funded by GEF and UNDP and implemented by jointly by UNDP Pakistan and Minstry of Climate Change in Khyber Pakhtunkhwa, Sind, and Punjab. 

	Project Outputs
	1.1 Forest resources and ecosystem services inventory and mapping informs forest management planning, implementation and monitoring at the landscape level

1.2 Updated guidelines, planning tools and regulations facilitate harmonization and mainstreaming ecosystem, climate risk mitigation and biodiversity considerations into forest management planning

Output 1.3. Landscape level forest plans integrates considerations of biodiversity, ecosystem services, climate mitigation and community resource use 

Output 1.4 Stakeholders’ benefits of current unsustainable and sustainable forest practices and status of forest resources assessed

Output 1.5 
 System for effective monitoring and enforcement of forest management plans, including clear delineation of roles and responsibilities of key partners and management of participatory processes informs forest management and development

Output 1.6 
Forest resource use conflict management and resolution processes established in multiple use zones 

Output 1.7 Capacity building for provincial and district level forest agencies, local communities and other stakeholders, including (i) training workshops and courses (ii) vocational training modules (iii) on-the-ground demonstration and training and (iv) patrolling skills and forest fire controlling training enhances capacity for sustainable land and forest management within key agencies and communities.

1.8 Recommendations for facilitating adoption (institutionalising), scaling up and replication of sustainable forest management practices promoted

Output 2.1 Avoided deforestation of High Conservation Value Forests with forest use regime change from unsustainable use to biodiversity conservation and non-exhaustive community forest management instituted

Output 2.2 Community-Managed Conservation Area model of community governance and management system operational 

Output 2.3 Biodiversity conservation and capacities in and around high conservation value forests reinforced through training, enhanced enforcement, guidelines and strengthening with community managed conservation forests and involvement of communities in state managed forests

Output 3.1 Restoration of degraded Temperate Conifer forests and Sub-tropical Broadleaved Evergreen Thorny forests with indigenous species, realizing carbon benefits 

Output 3.2 Reforestation of degraded Riverine forests with indigenous species, realizing carbon benefits and biodiversity conservation

Output 3.3 Best practice silvicultural approaches to forest restoration and reforestation documented, and capacities enhanced through training and local language guidelines.

Output 3.4 On-the-ground application of Nationally-tailored methodology for measuring carbon stocks (to be developed under a parallel REDD Readiness Preparation Project) applied, demonstrated and validated for the target areas.


Kaghan Temperate Coniferous Forest Landscape is situated in the Himalayan Moist Temperate zone of Pakistan in the district of Mansehra in Khyber Pakhtunkhwa Province (KP). The project document outlines the various features of the project as under:
The documented flora of the area consists of coniferous trees including Cedrus deodara, Pinus wallichiana, Abies pindrow, Taxus wallichiana, Picea smithiana, and broad-leaved trees such as Juglans regia, Aesculus indica, Prunus padus, Fraxinus excelscior, Ailanthus glandulosa, Diospyrus lotus, Morus alba and Ficus indica are found in these landscapes.   Taxus wallichiana and Fraxinus excelscior are endangered, the former is included in IUCN Red Data Book, and the latter is endangered nationally due to excessive utilization and poor regeneration because of long gestation period of eighteen months for germination of seed, during which it is liable to be washed or blown away or suffers decay.  Parrotia jacquemontiana amongst shrubs, Sassure alappa (listed in Appendix-I of CITES) and Trillium guavaninium amongst herbs are mentioned here due to the threatened status nationally because of over exploitation.   There are many NTFPs in the area and the area has great potential for local employment from co-tourism.

Likewise, the wild fauna of the area consists of mammals including common leopard (Panthera pardus), black beer (Ursus thibetanus), langur (Semnopithecus ajax), rhesus monkey (Macaca mulatta), jackal (Canis aureus indicus), fox (Vulpes vulpes), squirrel spp. (Eupetaurus cinereus); and avifauna includes pheasant species of monal (Lophophorus impejanus) and koklass (Pucrasi amacrolopha) etc.  
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Ecosystem goods and services provided by the landscapes include timber, fire wood, fodder, grazing, fish, NTFPs, water, clean air, carbon sequestration, soil conservation, biodiversity conservation, aesthetic landscapes, countryside recreation and ecotourism. The land uses in the landscapes are forestry, grazing, agriculture, wetlands, and communication infrastructure and human settlements. The communities in these two landscapes are poor and mostly depend on marginal agriculture, non-farm jobs, and goods and services from communal as well as state forests such as timber, firewood, fodder, grazing, NTFPs.

Figure 1: Map showing Kaghan Temperate Coniferous Forest

The planned project activities include protection of stocked and under-stocked forests for enhancement of carbon stock, avoidance of deforestation and forest degradation, biodiversity conservation; restoration of under-stocked areas with less than 25 % cover and reforestation in larger blanks by planting saplings and seedlings raised in local nurseries; involvement of communities, awareness raising; forest fire management including early warning system, sustainable harvesting, processing and marketing of NTFPs, preparation and implementation of ecosystem based landscape management plans; and assessment of carbon stocks and promoting  trading of carbon credits.
The state forests include Nagan Reserve Forest (1,637 ha), Manshi Reserve Forest, also a wildlife sanctuary (2,368 ha), Kamal Bann Reserve Forest (2,212 ha), Malakandi Reserve Forest (1,923 ha) and NuriBichla Reserve Forest  (1,787 ha); and Guzara forests include GanilaGuzaraForesy (114 ha), BageerGuzara Forest (2,896 ha), HungraiGuzara Forest (415 ha), BelasachaGuzara Forest (364 ha), SuanGuzara Forest (554 ha), ShukraGuzara Forest (67 ha), PhagnaGuzara Forest (871 ha), ChushaalGuzara Forest  (258 ha), Jared Guzara Forest (526 ha), Kamal Bann Guzara Forest (84 ha), BhoonjaGuzara Forest (2,208 ha) and NuriGuzara Forest (57 ha).

The area of above five state forests is 9,927 ha and the area of twelve Guzara (communal) forests is 8,414 ha, the total forested area in the landscape is 18,341 ha. The total area of the landscape is 22,000 ha.
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There are about 80 villages and hamlets situated in and around these forests which consist of approximately 54,000 households and 9,000 forest dependent local persons.  
Figure 2: 3-D map of Manshi Forest 

1.2
Objectives:

· To enlist and describe existing species of small mammals, their abundance and diversity in the study area.

· Prepare a taxonomical checklist of all the small mammal species with their English and local names and their status.

· Help in developing GIS based information regarding occurrence and distribution of mammalian fauna through providing GPS coordinates.
· Document and describe small mammals of “main concern” regarding economic and ecological perspectives found in the study area.

· Suggest suitable methods of monitoring small mammals in the study area.

· Submit a comprehensive report to the Programme Management Unit of Sustainable Forest Management.

1.3
Literature Review on small mammals of Kaghan Temperate Coniferous Forest 
Small mammals are of crucial importance because they are herbivorous species with high population densities, and they transfer plant biomass directly into animal biomass. This keeps the food chains short since Small mammals are a staple food for many predators. Foraging and burrowing activity will have a considerably feedback on those plant communities that are attractive for Small mammals. Graminivorous and granivorous Small mammals, depending on habitat structure, vegetation cover, microclimate, specific plant species (preferred food plants), specific plant functional groups, overall species composition, or plant species diversity.

Shelter and food are the main factors affecting rodent numbers in any given habitat. This approach also focuses on the fact that rodents are extremely dependent on shelter for survival. For numbers to increase conditions must be favorable for breeding and survival of the young to reproductive stage. Agricultural activities and natural disasters decrease in the shelter available for rodents and possibly expose them to predators and reduce their population density. The destruction of the natural environment has displaced many predators of rodents, while the new conditions created are favorable for high rodent population density.

The mammalian fauna of northern areas including small and large mammals have been highlighted through fragmented reports (Roberts, 1997). Several of the small mammals have been identified to be distributed in northern areas of Pakistan. Due to the topography, physiographic and remoteness of the northern areas, very little work on the small mammals has been documented while the bulk is still needed to be
There are several reports on the study of small mammals of Pakistan (Ahmad and Ghalib, 1979; Akhtar, 1958-60; Anthony, 1950; Baig et al, 1986; Banerji, 1955; Beg, et al., 1975, 1986; Frantz, 1973; Fulk et al., 1981; Mehmood et al., 1986; Mian, 1986; Mirza, 1969; Parrack, 1966; Roberts, 1972, 1973; Siddiqui, 1970; Thomas, 1920a,b,1923; Wagle, 1927; Walton, 1973 and Wroughton, 1911,1920). Roberts (1997) compiled all the information available on the mammalian fauna of Pakistan. Recently, Woods et al. (1997 a,b unpublished) gave a very detailed account on the small mammals of Pakistan but their work was restricted to the northern mountain region of Pakistan.

2.
Materials and methods

2.1.
Methods of fieldwork

Sherman traps
The data for the present study is based on live-trapping of small mammals in the six selected sites. The data is, however, supplemented with the previous studies done in the area and the information available in the literature. Sherman and snap traps were used for the small mammals. A mixture of different food grains mixed with fragrant seeds was used as bait for Sherman traps. Wheat and rice were used as food grains while peanut butter, coriander, oats and onion were used for fragrance. Freshly prepared bait was used on every trapping day. Peanut butter and oats were used as bait for snap traps. The traps were checked on the next day as early as possible.  The species and sex of the trapped animal was noted. The trapped specimens were later on released back to their habitat.
· Data Records

The species collected or observed during the survey were photographed with a digital camera and necessary field data were recorded. The coordinates and elevations were recorded with the help of GPS. The voucher specimens collected were subsequently transported to the PMNH laboratory for future reference.
2.2.
Methods of laboratory work

· Preservation
The small mammals were euthanized instantly by injecting absolute ethanol in their head. The specimens were arranged in a tray or ice-cream container in a position, which showed those features important for identification, e.g. one hind leg extended and fingers and toes spread. 

Preservative such as 10 % formalin solution or 50-70 % alcohol or methylated spirits solution in water was added to just cover the specimens, and the container was then covered and left until the specimens were set. In case of larger specimens, the author made a slit in the belly and injected preservative to preserve the internal organs. 
After that, the specimen was stored in the same preservative in a watertight jar. A waterproof label was added to the jar, giving details of place, date and collector’s name. A label was tied to the specimen written with permanent Indian ink or simple carbon pencil. 

· Identification of species

The specimens were identified with the help of recent keys available in literature (Roberts, 1977, 1997, 2005).
3.
Baseline Data with reference to small mammals
Six localities of the study area were surveyed from 23rd to 25th September 2017 for the presence of small mammals. Out of 11 small mammals, possibly occurring in the area, four species were observed/collected during the present survey. The remaining species have been documented through secondary data and obtained through discussions with the local inhabitants and consulting the previous literature citations. Table-1 represents a comprehensive list of species observed/ collected during present studies and those from literature, which are earlier, reported from the nearby areas. 

Table-1: Small mammals of Kaghan Temperate Coniferous Forest
	S. No.
	Species Name
	Taxonomic Position
	English Name
	Activity Pattern
	IUCN Status
	Feeding Habits

	1 01
	Sorex thibetanus **
Kastschenko, 1905
	Class: Mammalia

Order: Insectivora

Family: Soricidae
	Tibetan Red-toothed Shrew
	Nocturnal
	DD
	Insectivore

	2 
	Suncus murinus **
Linnaeus, 1766
	
	House Shrew
	Nocturnal
	LC
	Insectivore

	3 
	Lepus capensis **

Linnaeus, 1758
	Class: Mammalia

Order: Lagomorpha

Family: Leporidae
	Cape Hare
	Nocturnal
	LC
	Herbivore

	4 
	Ochotona roylei **
(Ogilby, 1839)
	Class: Mammalia

Order: Lagomorpha

Family: Ochotonidae
	Royle’s Pika
	Diurnal
	LC
	Herbivore

	5 40
	Petaurista petaurista albiventer *
(Pallas, 1766)
	Class: Mammalia

Order: Rodentia

Family: Sciuridae
	Red Giant Flying-squirrel
	Nocturnal
	LC
	Frugivore

	6 42
	Eoglaucomys fimbriatus 

 **

(Gray, 1837)
	
	Small Kashmir Flying-squirrel
	Nocturnal
	LC
	Frugivore

	7 
	Apodemus rusiges**

Miller, 1913


	Class: Mammalia

Order: Rodentia

Family: Muridae
	Kashmir Wood-mouse
	Nocturnal
	LC
	Granivore

	8 
	Rattus rattus*

(Linnaeus, 1758)
	
	House Rat
	Non-specific (mainly nocturnal)
	LC
	Granivore

	9 
	Rattus pyctoris*

(Hodgson, 1845)


	
	Turkestan Rat
	Non-specific (mainly nocturnal)
	LC
	Granivore

	10 
	Mus musculus*

(Linnaeus, 1758)
	
	House Mouse
	Non-specific (mainly nocturnal)
	LC
	Granivore

	11 
	Hyperacrius wynnei*

(Blanford, 1881)
	Class: Mammalia

Order: Rodentia

Family: Cricetidae
	Murree Vole
	Non-specific (mainly diurnal)
	LC
	Herbivore


(*)


=
Species observed/collected by the author

(**)


=
Species reported in literature/ secondary data

(LC)


= 
Least Concern

(DD)


= 
Data Deficient
Table 2: Abundance and Diversity of small mammals by sampling transects, Survey Conducted September 2017 
	
	Estimated Density (Sightings per sampling Point) of small mammals
	No. of Species (Diversity)

	T1
	3.0
	2

	T2

T3  
T4

T5

T6
	1.0
0.0

0.0

2.0
1.0
	1
0
0
1
1



Total
     7






4

A total of seven specimens of rodents belonging to 4 species were observed/live-trapped in the Project Area during the September 2017 survey. The greatest density of small mammals was observed in Transect-1 (3 sightings per sampling point), while the greatest diversity of small mammals was also seen in Transect-1 where 2 small mammalian species were seen. 

Cape Hare
Lepus capensis Linnaeus, 1758
Fig. 3

Geographic Range: Lepus capensis is native to non-forested areas of Africa, including one population in the south and a distinct one in the Sahel and Sahara. It is also widespread through parts of the Middle East and Central Asia

Physical Description: Brown Hares have a slender body with a bushy tail. The oval-shaped head has very long (12 to 14 cm), black-tipped ears and large, reddish-brown eyes. This species also has very long and powerful hind legs. Lepus capensis has ginger-brown fur with shades of black on the upper parts, a more ginger-colored breast and sides, with white inner sides of the legs and belly, and reddish-gray hair on the nape of the neck.

Behavior: Behavior of L. capensis is very similar to that of European field hares. They have greatly elongated hind limbs, allowing for an excellent running ability. They can run at speeds up to 48 miles per hour, and leap 8 ft forward and almost as high. Hares are also good climbers and swimmers.

Ritual fights between males occur before reproduction in the spring. The males chase and then box one another by standing up on their hind legs and hitting each other with their front legs.

Hares can survey their surroundings while lying down to rest with their large eyes that cover a field of 360 degrees. Hares close their eyes when they feel safe, falling into a semi sleep. Deep sleep is rare, and rarely lasts for more than one minute per day. During this deep sleep the eyes are tightly closed and the hare lies on its side. When any sound is detected or possible danger seen, a hare will press close to the ground and become rigid and motionless.

A special feature of a population of L. capensis in Mongolia is using marmot or sus like burrows, which is thought to be a climatic adaptation.

Food Habits: Brown hares are primarily herbivorous. Their diet includes herbaceous plants, cereals, berries, vegetables, and some fungi, such as mushrooms. This species of hare also eats some of its fecal droppings laid during the night, and digests them a second time to obtain essential nutrients (proteins and vitamins) from material as it passes through the alimentary canal a second time.

Royle's Pika 

Ochotona roylei (Ogilby, 1839)
Fig. 4

Geographic Range: Ochotona roylei is distributed mainly in Nepal, Punjab, and Kashmir; Tibet; Szechuan and Yunnan provinces in western China; northern Burma.

Habitat: Ochotona roylei prefers rocky areas and often nests in stone heaps. They can only survive in areas where there are ample subterranean cavities formed by the accumulation of loose slide rock. Occasionally, where forests grow on rocky areas, pikas use the subterranean spaces around root systems and below fallen trees. They generally live at lower elevations than the large-eared pika and occur in more mesic situations such as rhododendron, deodar and spruce forests. They may also occasionally inhabit the rock wall huts of local people throughout their range.

Physical Description: Length from nose to rump is 150-200 mm. The fur is long, dense, soft and fine, and generally more rufous-colored along the head, shoulders, and fore part of the body in the summer. The remainder of the dorsal surface is dark grayish rufous. Ventrally, the coloration ranges from white to grayish-white to dark gray. The winter coat is similar but may show only traces of rufous coloration.

Behavior: The warning call of pikas is a sharp bark or whistle with the body jerking forward and upward with each call, although Royle's pika is less vocal than other species. They generally dig tunnels under the snow in areas where show is at least 20 cm deep. Unlike other pikas, Royle's pika does not usually cure hay to store for consumption during difficult winter months. Hay-curing occurs when pikas gather grasses, sedges, weeds, and many woody plants in the late summer and lay them out on rocks to be dried in the sun. These piles are then stored at the entrances to pika burrows. Royle's pikas do not hibernate and are active mainly during morning and evening hours. They often sun themselves on rocks matching their coat color. These animals live in family groups composted of an adult male and a female and their offspring. As with many lagomorphs, Royle's pikas eat the feces they produce at night in order to maximize the nutrients they obtain from their food.

Food Habits: Royle's pikas eat a variety of grasses, sedges, weeds and woody plants fresh and sometimes in the form of hay which they make themselves. They also eat lichens and mosses, utilizing whatever plants they can find near their burrows.

Red Giant Flying-squirrel

Petaurista petaurista albiventer (Pallas, 1766)
Fig. 5
Geographic Range: Petaurista petaurista ranges from the eastern border regions of Afghanistan to Java and from Kashmir, Taiwan, and southern China to Sri Lanka. Its greatest numbers are found in the forest regions of Pakistan.

Physical Description: The giant flying squirrel has a distinctive, thickly haired flying membrane that extends from its wrists to its hind legs and is further expanded by a skin fold between the tail root and the hind legs. This membrane is composed of sheets of muscles that can be tensed or relaxed at will, thus controlling the direction of glide. In addition, there is a large spur on the edge of this membrane that helps to support it. Petaurista petaurista is characterized by its large eyes and mahogany-red coloring, though coloration varies with environment. Relative to other squirrels, this species is very large; its head and body lenth average 398mm and its tail adds an additional 422mm. Five digits, all of which have curved and sharp claws, are found on the hind feet and four are found on the forefeet.

Behavior: In addition to being good climbers, giant flying squirrels are excellent gliders; some were observed gliding for up to 75 meters. This is accomplished by jumping off an elevation. Usually the top most branches of a tree. While in flight, these squirrels are able to control the direction of the glide by tensing and relaxing their membrane muscles. At rest, they fold the flying membrane close into their bodies. These solitary animals are nocturnal and are most active and vocal during the evening hours. Their low, monotonous moan is believed to be a mating call of some kind. Although the regions where these squirrels live become quite cold during the winter season, P. petaurista does not hibernate; but they may migrate to areas where food is more abundant.

Food Habits: The giant flying squirrel's diet primarily consists of pine cones, tree buds, leaves, young branches, and, when in season, various fruits and nuts. In captivity, individuals have been maintained on raisins and nuts, but refused shrubs and other leafy substances.

Kashmir flying squirrel

Eoglaucomys fimbriatus (Gray, 1837)
Fig. 6


Geographic Range: The range of Eoglaucomys fimbriatus extends from Afghan to Kashmir and Punjab, India, along the edge of the Himalayas (Niethammer, 1990).

Physical Description: The body length of Eoglaucomys fimbriatus ranges from 24 to 31 cm. Tail length varies between 25 and 33 cm. It has an average shoulder height of 30 cm (Niethammer, 1990). The genus Hylopetes is distinguished from other flying squirrels by the presence of four planar footpads at the base of each digit, the absence of a lateral metatarsal pad, and the prominence of the medial pad. Among the defining dental characteristics is a unicuspid third upper premolar. Hylopetes teeth typically have pitted and grooved enamel (Thorington et al., 1993). The dental formula is 1/1 0/0 2/2 3/3. Eoglaucomys fimbriatus deviates from other members of its genus in lacking a tail membrane. It also exhibits a shorter membrane spur (approximately 4 cm long) than most flying squirrels. Its snout is long and grey. The coat is also grey, and the tail is striped. The fur of E. fimbriatus is generally less fuzzy than other members of Hylopetes. Another distinguishing trait is the presence of a thumb stump with a nail-like claw. It has large, reflecting eyes (Niethammer, 1990).

Behavior: Eoglaucomys fimbriatus is a nocturnal animal. It spends its days roosting in the holes of trees (Niethammer, 1990).

Food Habits: Eoglaucomys fimbriatus feeds on the seeds of fir and spruce trees and on the acorns of Baloot oak trees.

4.
Recommendations

· The selected sites were studied for shorter time spans, a more intensive and seasonal based study on the small mammal population dynamics might surely result in identifying greater diversity of various species. 

· Awareness programs for conservation of those small mammals which have slithering population due to anthropogenic and biotic factors should be conducted.

· Awareness to the local people and school students must be initiated so that they themselves feel the importance of wildlife and their role in ecosystem. Awareness should also be created about the negative impact on wildlife of the area by over-grazing, forest cutting and illegal hunting.

· Literature that highlights the importance and need for the sustainable use of natural resources should be prepared and made available.  In this regard, field guides, pamphlets, brochures and posters regarding the mammals, birds, amphibians and reptiles of the park must be prepared.

· Signboards depicting the ecological importance of mammals in the densely populated areas must be installed.

· Environmental Management Plan (EMP) for the locally threatened small mammals is mandatory after repeated surveys to ascertain their population dynamics.

· Awareness should be created among the people to stop the heavy use of pesticides. Measures, which minimize the adverse affects of pesticides on living organisms, should be developed.
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Annexure-I: Sampling sites/Line transects selected for the baseline studies of Kaghan Temperate Coniferous Forest
	S. No.
	Sampling Transect
	Start point (SP)
	End Point (EP)
	Habitat Type

	1
	T-1
	34 42 21.5 N

73 26 14.7 E
	34 42 21.5 N

73 26 14.7 E


	Himalayan Moist Temperate Forest

	2
	T-2
	34 42 11.9 N

73 26 27.2 E
	34 42 08.7 N

73 26 45.8 E
	Himalayan Moist Temperate Forest

	3
	T-3
	34 41 54.9 N

73 26 58.4 E
	34 41 38.7 N

73 27 05.9 E
	Himalayan Moist Temperate Forest

	4
	T-4
	34 41 26.3 N

73 27 00.2 E
	34 41 24.1 N

73 27 38.3 E
	Himalayan Moist Temperate Forest

	5
	T-5
	34 41 17.1 N

73 26 02.9 E
	34 41 31.0 N

73 25 51.1 E
	Himalayan Moist Temperate Forest

	6
	T-6
	34 42 06.1 N

73 25 49.8 E
	34 42 24.1 N

73 25 44.3 E
	Himalayan Moist Temperate Forest
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